This paper presents the input impedance measurement of a human body communication electrode by using newly developed multilayered phantom. Based on the comparison between analysis and measurement values, it was found that the multilayered phantom can be used for accurate evaluation.
MEASUREMENT AND ANALYSIS
Human body communication (HBC) is one of the physical layers of IEEE802.15.6, which utilizes a part of the human body as a transmission medium. In HBC, radio frequency signal is excited or received through the electrodes attached to the human body. In order to evaluate the input impedance characteristics of the electrodes (antennas), multilayered tissue structure phantom is needed because the human body consists of many different biological tissues which have different electrical properties [1] . In this paper, the input impedance characteristics of a transmitter electrode were measured by using the multilayered phantom and compared with the analyzed value obtained from a detailed model. Figure 1 shows the configuration of a multilayered phantom mimicking the human arm and a transmitter. Table 1 shows the relative permittivity and conductivity of the each phantom layer at 10, 20 and 30 MHz. These electrical properties were measured by the transmission method using a coaxial line. Figure 2 shows the input impedance characteristics of the transmitter electrode. Solid lines show the value measured by the multilayered phantom. Broken lines show the value analyzed by a detailed human arm model including seven different biological tissues using FDTD method. Circle markers show the value obtained from the FDTD simulation with the phantom model which has the shape shown in Fig. 1 and electrical properties shown in Table 1 .The black and red line shows the real and imaginary part of the input impedance respectively. These differences in the input impedance between the measurement and analysis shown in Fig. 2 are within an acceptable range considering individual differences of real bodies. 
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